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1.0 Introduction

This quaity management plan (QMP) appliesto Research Triangle Indtitute (RT1)’s Air Pollution
Control Technology Verification Center (APCTVC) under U.S. Environmental Protection Agency's (
EPA's) Cooperative Agreements CR826152-01 and CR-829434-01. The APCTVC ispart of EPA
Environmenta Technology Verification Program (ETV), and was established in 1995 to accderate the
development and commercidization of improved environmenta technologies through third-party
verification testing and reporting on the tested technologies performance. The APCTVC verifiesthe
environmenta performance of commercid-ready technologies. Verification provides potentia
purchasers and permitters with an independent and credible assessment of what they are buying and
permitting. Verification tests use gpproved protocols. A technology verified performanceis reported in
verification satements signed by EPA.

The primary objective of the APCTVC isto create a highly reputable verification testing program for air
pollution control technologies. The quality assurance (QA) activities of this program will help to ensure
that the results of the verification tests are credible and technically defensible.

This document and the quality manud for RTI’ s environmental work, RTI Quality Management Plan
(QMP) for Environmental Programs (RTI, 2003), are the basis for QA for the APCTVC. These
documents describe the policies, organizationd structure, responsihilities, procedures, and quality
systems that will be followed under this cooperative agreement to meet the requirements of American
Nationa Standards Ingtitute/American Society for Quality Control (ANSI/ASQC) Standard E4-1994,
Soecifications and Guidelines for Quality Systems for Environmental Data Collection and
Environmental Technology Programs (ANSI/ASQC, 1994). This document describes the quality
systems for this cooperative agreement and should be consdered a program-specific elaboration of the
quality manud. This document complies with the EPA document, Environmental Technology
Verification Program Quality Management Plan (EPA, 2003a).

The following sections are numbered and named in pardld with the sections in the quaity manud and in
ANSI/ASQC Standard E4-1994.
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20 Part A: APCTVC Management Systems
21 Management and Organization
2.1.1 RTIland its Subcontractors

RTI is an independent organization dedicated to conducting innovative, multidisciplinary research that
improves the human condition. With aworldwide staff of more than 2,100 people, RTI isactivein
hedlth and pharmaceuticas, advanced technology, survey and statistics, education and training,
economic and socid development, and environmenta protection. Universitiesin North Carolina
founded RTI in 1958 asthe firgt scientific organization in and the centerpiece of the Research Triangle
Park. Today, RTI serves clients in government, industry, academia, and public service throughout the
United States and abroad.

RTI management has established the following qudity policy:

RTI will provide to our clients superior quality research, development, and technica services that meet
the highest standards of professond performance, satisfy client requirements, and deliver exceptiona
vadue. Wewill achievethisby

»  Waorking with our dients to define requirements and clarify expectations, including time and cost
condraints,

»  Asauring that our products and services comply with requirements and meet or exceed client
expectations,

»  Striving to continuoudy improve our products and services,

* Recruiting, developing, and retaining highly qudified, motivated Saff.

The Science and Engineering Group (SEG) is one of RTI’ stechnical research groups. It develops
basic information, regulatory strategies, and new technologies for environmenta protection, defense,
semiconductor materids, aerogpace systems, chemistry, and life science indudtries. It also conducts
research, provides technica services, and develops virtud redity sysems. SEG employs personnel
numbering more than 600 natural and socid scientists, engineers, and administrative support personnd.
Satinder Sethi, Senior Vice President for SEG, isresponsible for al aspects of SEG' s financid and
technica performance,

In addition to RTI personnd, the APCTVC currently congsts of the following three subcontractors:
Midwest Research Indtitute (MRI); ETS Internationd, Inc; and Southwest Research Ingtitute (SWRI):

* MRI conducts field verification tests of air pollution control technologies. Its services dso
include: (1) assstance in the solicitation and selection of technologies for verification testing; (2)
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participation in the stakeholder and technica panel meetings; (3) organization of sdlected
technicd panels; (4) assstance to the test leader in preparation of generic verification protocols
(GVP)s, and (5) marketing to prospective vendors.

» ETSconducts laboratory verification tests of baghouse filtration products. It so provides the
following project management and technica support tasks. (1) participation in stakeholder and
technica pandl meetings, (2) preparation of GVPs, and (3) marketing the BFP program to
prospective vendors.

»  SWRI conducts laboratory verification tests of mobile source emissions control technologies. It
provides technica support to RTI as gppropriate with its expertise in the area of engine
emissons testing and its familiarity with various emisson control technologies.

Other subcontractors may be added to expand the capability of verifying air pollution control
technologies.

All APCTVC subcontractors have a quaity system that either conforms to the requirements of
ANSI/ASQC Standard E4-1994 or is registered under International Organization for Standardization
(1SO) Standard 9001:2000, Quality Management Systems — Requirements (1SO, 2000). EPA's
qudity requirements for verification tests are passed on to these subcontractors via RTI's contractua
agreements with them.

The use of these subcontractors depends on the identification of work for which they are suited. Work
by subcontractors is implemented by specific scopes of work. The APCTV C director manages al
subcontractors.

2.1.2 Responsibilities of APCTVC Team Members

The organization chart for the APCTVC is presented in Figure 1. Jack R. Farmer, senior divison
director of the Engineering and Technology Divison (ETD) isthe APCTVC director and manages
program activities and coordinates them with the Stakeholders Advisory Committee (SAC). Reporting
to the director are the deputy director (i.e., Andrew Trenholm of ETD), an independent quality
manager (QM) (i.e,, C. Eugene Tatsch of the Environmental and Industrid Sciences Divison [EISD)),
test leaders, and testing-organization quality assurance officers (QAOs). The specific responghbilities of
the team membersin the APCTVC are summarized in Tables 1 and 2.
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Figure 1 APCTVC Organization
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Table 1 APCTVC Program-Level Responsibilities

APCTVC Deputy Quality Tech
APCTVC Program-Level Responsibilities Director* | Director Manager SAC Panel

Overall APCTVC program and quality responsibility X
Substitutes for APCTVC director when absent X
Perform APCTVC director’s functions as delegated X
Coordinate APCTVC activities with EPA

Develop APCTVC Implementation Plan

Communicate APCTVC activities to SAC and constituents
Assist in communicating APCTVC activities to constituents X
Prepare APCTVC QMP; revise annually as needed X
Review and approve APCTVC program-level documents
Implement quality system (as per QMP) in APCTVC

Communicate with EPA quality manager and testing X
QAOs

Oversee program-level quality activities

Assess APCTVC quality system on an annual basis
Submit APCTVC program-level quality documents to EPA
Chair and coordinate SAC meetings

Review APCTVC activities and advise APCTVC director X
Select and prioritize technologies X
Assist in selecting and prioritizing technologies X
Provide advice about specific technologies X

Select technical panel makeup

Chair and coordinate technical panel meetings
Prepare generic verification protocols

Assist development of GVP and establish DQOs X
Assist development of quality aspects of GVP X
Approve external test organizations

Manage subcontractors

Review and approve APCTVC test-level quality documents
Oversee verification tests by testing organizations

Review and approve verification reports and statements

X X X X X X

Submit test-level quality documents, VR, and VS to EPA

Store APCTVC program-level documents and records X

* The director may delegate program-level technical activities for specific technology areas to RTI personnel, but
he retains the responsibility for the quality of any delegated technical activities
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Table 2. APCTVC Test-Level Responsibilities

APCTVC Quality Test Testing
Responsibility Director * Manager Leader QAO

Maintain internal communications X X X X
Develop and manage verification test budget X
Report progress and costs to APCTVC director X
Identify technologies and vendors of technology X
Select specific technologies for testing X
Prepare test/QA plan X
Assist in development of test/QA plan X
Review and approve test-level quality documents X X
Submit test-level quality documents to EPA
Oversee testing-organization QAO activities X
Oversee QA aspects of verification tests X
Select and manage test staff
Conduct verification test

Provide test-level quality training X
Implement test-level quality training X
Assess testing organization's quality system
Conduct technical assessments of tests X
Conduct audit of data quality (ADQ) of test data
Develop and implement corrective actions X
Determine effectiveness of corrective actions X
Prepare verification report and statement (VR,VS) X
Prepare quality aspects of VR and VS
Review and approve test results, VS, and VR X X
Submit VS and VR to EPA X

Store test-level quality documents & test data X

* The director may delegate test-level technical activities in a specific technology area to RTI personnel, but he
retains responsibility for the quality of any delegated technical activities.
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The director has overdl responghility for APCTVC activities, which includes oversight for dl
verification testing and reporting, negotiations with technology developers and vendors, selection of
gpecific technologies for verification testing, management of RTI personnel, direction of subcontractor
efforts, gpprova of participation by externa testing organizations, and coordination with the
Stakeholders Advisory Committee (SAC) and the EPA Project Officer (PO). The director serves as
the chair of the SAC. The director has overdl responshility for qudity at the program level and in
verification tests. The director may delegate specific technica activities to RTI personne, but he retains
responsbility for the qudity of any delegated technicd activities. The director prepares GVPs and
reviews and approves test/QA plans, verification reports, and verification satements. The director
submits these documents to the EPA PO for review and approva.

With the advice and concurrence of the EPA PO, the director chairs and coordinates the SAC to guide
and direct APCTVC activities, to asss in sdecting and prioritizing technologies for verification testing,
and to serve as a communications link with their congtituents. The SAC is made up of 20 to 25 leaders
from various segments of the air pollution control community, including regulators/permit writers,
technology developers/vendors, buyersiusers, environmenta associations, and EPA representatives,
including the PO. The EPA PO is consulted concerning the director’ s selection of SAC members.
EPA’ s Office of Research and Development (ORD), its Office of Air Qudity Planning and Standards
(CAQPS), and its Office of Trangportation and Air Quaity (OTAQ) are expected to contribute SAC
members. The SAC members have broad experience in the air pollution control field. They provide the
verification center with adiversity of opinions and viewpoints concerning ar pollution control
technologies and their gpplication.

The deputy director reports to the director and subgtitutes for the director if that individua is absent.
The deputy director isresponsible for any functions delegated by the director.

Technica pands are convened to assst the director in the development of GV Ps for a specific
technology, including establishing data qudity objectives (DQOs) for the verification tests, to ensure
that the interests of their condtituencies are met. They provide the director with advice about specific
technologies to be sdected for testing. Technica panel members include technology developers,
technology users, and the regulatory community. The members of each technica panel are technica
experts with speciaized knowledge and fields of interest that are related to the specific technology
being verified and to the associated test methods.

The QM isresponsble for the preparation and revison of this QMP. The QM assststhe director in
the preparation of GVPs. The QM communicates directly with the EPA quality manager and with
testing-organization QAOs on quality-related issues. The QM reviews and approves test/QA plans,
verification reports, verification statements, verification test results, and associated qudity records. The
QM isfreefrom persond and externa barriers to independence, is organizationdly independent from
data collection activities, and is able to maintain an independent attitude and gppearance. The QM
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provides technical assstance to testing organizations regarding EPA qudity requirements. The QM
communicates directly with testing-organization QAOs on quaity-related issues. The QM isaso
respongble for conducting independent assessments of the quaity systems of testing organizations and
independent technical assessments (i.e., technical systems audits [ TSAS] and performance evauations
[PES]) of verification tests in cooperation with the EPA quality manager. The QM isresponsble for
determining the effectiveness of corrective actions implemented in response to independent assessment
findings. The QM will review this QMP on an annud basis and will revise this document as necessary
to reflect any changes that have occurred in the organization and the policy of the APCTVC or in EPA
qudity requirements since the last revison. These respongibilities are described in greeter detall in
Section 2.1.4.

A tedting organization's test |eader manages the verification test for a specific technology. The test
leader may be an employee of RTI, a subcontractor or an externd testing organization Thetest leader
develops personnd requirements for verification tests, communicates with and coordinates testing steff,
identifies candidates for the technical pand, and proposes a budget for the test program from the Start
of the process through preparation of the verification report. The test leader isresponsible for
providing personnel to support the technica pand. The verification center, in cooperation with the
technica pand and the testing-organization QAO, prepares adraft GV P, a tet-specific test/QA plan,
and any needed test-specific standard operating procedures (SOPs). Thetest leader is responsible for
developing and implementing corrective actions that are taken in response to assessment findings.

Tedting-organization QAOs are responsible for the QA activities associated with specific verification
tests. They may be employees of RTI, a subcontractor or an externd testing organization. They are
free from persona and externa barriers to independence, are organizationally independent from data
collection activities, and are able to maintain an independent attitude and gppearance. They
communicate directly with the QM on quality-related issues. They assst test leadersin the preparation
of test-specific test/QA plans and any needed test-specific SOPs. They conduct self-assessments of
the testing organization's quality and technica systems and determine whether the tests were
implemented in accordance with the test/QA plan and EPA qudity requirements. They conduct audits
of data quaity (ADQs) of the verification test results. They review and approve test results, verification
reports, and verification statements. They also determine whether the test results attain DQOs and
support the verification reports and verification satements. Their respongbilities are described in
greater detail in Section 2.1.4.
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2.1.3 Testing Organizations

Testing organizations may be parts of RTI, the subcontractors named above, or externa testing
organizations that are not affiliated with the APCTVC. Tedting organizations that are independent (i.e,,
not a technology manufacturer’ s in-house laboratory) may conduct verification tests provided that they
work under a GV P that accepts the participation of externd testing organizations. They must o meet
EPA qudity requirements and dl performance requirementsin the GVP. Testing organizationsthat are
not independent may conduct verification tests provided that they work under a GV P that accepts the
participation of non-independent testing organizations, and they must dso meet EPA qudity
requirements and the requirements of the GVP.

More than one testing organization may conduct verification tests under the same GVP. Each testing
organization must have a quality system that is registered under 1SO Standard 9001:2000 or that
conforms to the requirements of ANSI/ASQC Standard E4-1994. A testing organization that is
registered under 1SO Standard 9001:2000 must possess the Level 1 quality manud, the Level 2
procedural documents (e.g., departmental policy and procedure manuals), and the Level 3 quaity
documents (e.g., SOPs) that are required for such aregigtration. It must dso perform any quaity
activities (e.g., ADQs) that are required by EPA, but are not part of their 1SO regidtration. A testing
organization that is E4-compliant must prepare a QMP in accordance with the EPA ETV QMP and in
accordance with EPA Requirements for Quality Management Plans, EPA QA/R-2 (EPA, 2001a).
These quaity system requirements and EPA's qudlity requirements for ETV verification tests are passed
on to each testing organization via this document and via RTI's contractua agreements with the testing
organization.

The director and the QM ensure that a testing organization meets EPA's qudlity requirements and the
GVP s performance requirements and thet it has a compliant qudity system by their review and
gpprova of the testing organization's test/QA plan and by the independent assessmentsthat are
conducted of the testing organization's quality and technical sysems. Documentation defining the type
and extent of oversight by the director over the testing organization's technical work productsis
edtablished by the director as part of RTI's contractua agreements with the testing organization.

Each testing organization must dso prepare atest/QA plan in accordance with the requirements for an
EPA QA project plan that are given in the EPA QMP for the ETV Program and in the guidance
document, EPA Requirements for Quality Assurance Project Plans, EPA QA/R-5 (EPA, 2001b).
The test leader and the testing-organization QAO prepares the plan. APCTVC gaff may assst the
testing organization in preparing the plan, but the testing organization retains the fina respongbility for
the systematic planning for and the subsequent implementation of verification tests that meet EPA
qudity requirements. The planis reviewed and approved by the director, the QM, and the EPA PO.
This document is described in greater detall in Section 3.1.2.
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The testing organization prepares any SOPs that are needed for the specific verification test. Although
these SOPs may contain proprietary information, they are made available for review by the APCTVC
gaff and by independent assessors, both of which treat any designated proprietary information as
confidential. These documents are described in greater detail in Section 3.1.3.

The testing organization conducts sdf-assessments of its qudity and technica systemsand it dlows
independent assessments of the systems by the QM and the EPA qudity manager. Thetesting
organization is responsble for developing and implementing corrective actions in response to
assessment findings. Assessments are described in greater detail in Sections 3.4 and 3.5.

2.1.4 Quality Management

Overdl respongbility for qudity a the APCTVC program level and in dl verification tests remains with
the director. The director has resources available to ensure conformance with EPA quaity
requirements. The director has the authority to issue a stop work order in the event that unsafe work or
work of inadequate quality isidentified. The director reviews and gpproves GV Ps, test/QA plans,
verification reports, and verification Satements.

The independence and objectivity of APCTVC qudity system is bolstered by the QM being located in
adifferent SEG adminidrative unit (i.e,, EISD) from RTI's APCTVC testing personnd (i.e,, ETD). The
QM's only organizationd connection to the APCTVC isto thedirector. Likewise, testing-organization
QAOswork with test leeders, but are not part of the adminidirative units generating the verification test
data Reports of qudity document reviews, reviews of verification test results, and assessment findings
go directly from the QM to the director and from the testing-organization QAOs to the test |eaders.
These individuds are free of any red or perceived conflicts of interest as might occur from too close of
an adminigrative association with the data collection activities. They have no stake in the outcome of
the verification tests other than that the environmenta data be collected objectively and in accordance
with the quality documents and EPA qudlity requirements.

The QM isrespongble for reporting to the director whether verification tests are performed in
compliance with EPA qudity requirements and with the quality requirements in this document, in GVPs,
and in test-gpecific test/QA plans, and whether test results demongtrate that test data attain DQOs.
Following are the specific respongbilities of the QM:

*  Preparing this document, reviewing it on an annud bag's, and revisng it as needed;

* Assiding test leaders and testing-organi zation QAOs regarding quaity issues rdating to specific
verificaion teds,
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* Reviewing and approving the GV Ps, test/QA plans, and any needed SOPs that are developed
by test leaders, testing-organization QAQOs, and testing organizations,

»  Communicating with the director, test leaders, testing-organization QAOs, and the EPA qudity
manager regarding quaity-related issues;

»  Conducting self-assessments of the APCTVC quality system, independent assessments of
testing organizations quality systems, and test-specific technical assessments of verification tests
in cooperation with the EPA quadity manager;

» Deermining the effectiveness of corrective actions implemented in response to independent
assessment findings,

* Reviewing and approving the test results and the QA and qudity control (QC) data from
verification tests to determine whether test data attain DQOs, and

* Reviewing and gpproving verification test reports and verification statements.

Testing-organization QAOs handle those QA activities directly associated with specific verification
tests. They may be employees of RTI, a subcontractor or an externd testing organization, but they
must be independent of the adminidrative unit performing the verification tests and must be free of any
redl or perceived conflicts of interest. Following are the specific responshilities of the testing-
organization QACs.

» Assding the test leedersin the development of GVP, including establishment of DQOS,

* Assding test leadersin the preparation of test/QA plans, including data quality indicator (DQI)
acceptance criteriathat must be attained so that test data attain the DQOS,

» Assding testing organizations, in cooperation with test leeders, in the preparation of any
needed SOPs to be attached to the test/QA plans, if another level of technical detail is needed
to describe test activities;

»  Communicating with test leaders, testing organization staff, and the QM regarding quality-
related issues,

» Ensuring, in cooperation with test leaders, that testing organizations conduct verification testsin
conformance with EPA quality requirements, the quality requirements in this document, GVPs,
test/QA plans, and any needed SOPs,
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*  Ovesedang test-gpecific qudity training and ensuring that dl testing organization personnd
understand the QA requirements;

»  Conducting self-assessments of the testing organizations quality and technica systems and
determining the effectiveness of corrective actions implemented in response to self-assessment

findings
» Paforming an ADQ for at least 10 percent of verification test data;

* Reviewing and approving the test results, and the QA and QC data from verification tests, to
determine whether test data attain DQOs; and

» Assding thetest leader in the preparation of the qudity-related content of each verification
report and verification statement.

2.2  Quality System and Description

The qudity system for the APCTVC hasfive levels. The foundation level consists of RTI Quality
Management Plan (QMP) for Environmental Programs, which is an umbrela document that
provides a'road map" of how qudity for environmenta programsis managed at RTI. Qudity sysems
a RTI operate a the level of research units, divisons, centers, programs, and labs; thereisno single
quality system operating uniformly across the entire organization. The RTI QMP does not have any
direct authority over APCTV C because Environmental Technology Verification Program Quality
Management Plan (EPA, 20034) is based on the ANSI/ASQC Standard E4-1994, which is atwo-
party agreement system. What matters legdly isthe APCTVC QMP (this document), which has been
developed to comply with the EPA ETV QMP. The RTI QMP provides standardized language and a
coherent framework for improving the congstency among QM Ps for environmenta programs
throughout RT1. When coupled with additiona tools, such as project QMP templates, examples, and
modd SOPs, this document provides guidance for RTI projects that prepare environmental QM Ps and
reduces the effort required to write them.

The second level consists of this document, which describes APCTVC's qudity system. Itisa
program-specific eaboration of the RTI QMP and the EPA ETV QMP.

Thethird level consists of technology-specific GV Ps, which are prepared by the test leaders, with
the assistance of testing-organization QAQOs, for verification tests of specific technologies. These GVPs
are reviewed by technical panels and are submitted to the EPA PO for gpproval. These documents
define the types and characteristics of data that must be present in verification statements and reportsin
order for technology-specific verification tests to be accepted as credible by EPA and other
stakeholders. Technicd panes establish DQOs for the verification tests to ensure that the interests of
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their condtituencies are met. The GV Ps are gpplicable to any testing organization that is gpproved to
perform verification tests for the APCTVC. They are not specific to a particular testing organi zation.
The GVPs are developed to assure there is no bias towards or against a specific technology or a
specific testing organization during verification tests. They are based upon detailed examination by al
stakeholders of the issues associated with the acceptance of the technologies. They specify strong EPA
oversght and quaity assurance activities to assure fairness and consistency in the conduct of the
verification tests and credibility in the verification test results.

Thefourth level consists of the test-specific test/QA plan, which is prepared by the test leader, in
cooperation with the testing-organization QAO. It isreviewed by the APCTVC director and QM and
is submitted to the EPA PO for approval. Each testing organization prepares a test/QA plan, which
describes how that organization produces the verification test data specified in the GVP. All data must
be generated in accordance with the test/QA plan.

The test/QA plan must meet dl the requirements for QA project plans, which are specified in EPA
Requirements for Quality Assurance Project Plans, EPA QA/R-5 (EPA, 2001b). It containsal the
required elements of a QAPP. Additiond information regarding QA project plans can be found in
EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5 (EPA, 2002).

The test/QA plan must contain a detailed description of the planned verification test, including the
testing organization's organizational structure, its management and personnel, the test schedule, test
documentation, sampling and anadytica methods, and other operationa procedures. 1t dso must
specify the QA and QC procedures, calibration tracesbility, and DQIs for obtaining verification data of
sufficient quantity and quality to satisfy the DQOs specified in the GVPs. If GV Ps specify the needs of
verification data users, then test/QA plans specify what the verification data generators will do to meet
these needs. The test/QA plan must describe how verification test datawill be reconciled with the
DQOs. Test/QA plans are described in more detail in Section 3.1.1.

Thefinal level consists of the assessments of the testing organization's quality system and
technical assessments (eg., TSAs, PEs, and ADQs) that will be conducted during the verification
tests by the QM in cooperation with the EPA quality manager. The findings of the quaity system and
technica assessments will be reported by the QM to the APCTVC director. Assessments of the
quaity system and technical assessments are described in greater detall in Sections 2.9 and 3.4

2.3 Personnel Training and Qualifications

The director is respongble for assessing the needs, providing the resources, and monitoring the
progress of professona development and generd training for RTI-based APCTV C personnd. The
director identifies generd training needs by evaduating personnd qudifications, experience, and
performance based on each position’s job description and documented performance expectations as
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applicable. Generd training needs are assessed and documented as part of the evauation of each
employee' s performance in the verification center.

The QM and testing-organization QA Os are selected based on the following quaificaions:

* Educationd background or adegree relevant to the application of QA principles to technology
demongtration projects and programs,
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»  Work experience specific to QA of technology demongtration projects and programs; and
»  Work experience in qudity management and QA.

Assessors have aminimum of four years full-time gppropriate practica workplace experience (not
including training), a least two years of which have been in QA activities. They have undergone training
to the extent necessary to ensure their competence in the skills required for carrying out assessments
and for managing assessments. They are free from persona and externa barriers to independence, are
organizationdly independent from data collection activities, and are able to maintain an independent
attitude and appearance.

Test leaders are sdlected based on the following qudifications:
* Educationd background or a degree that is directly relevant to the technology;
*  Work experience specific to the technology; and
*  Work experiencein project management.

Test leaders are responsible for assessing testing organization personnel quaifications to perform
verification tests and for identifying test-specific training needs. They identify test-specific training needs
by evauating personnd quaifications, experience, and performance based on the requirements in the
project’s scope of work. Particular areas that are evaluated include hedlth and safety training and
procedures for handling confidentia information, as applicable. Training reassessment is conducted
whenever an individud’ s job function changes, such as reassignment to a new work group, job
redesign, reorganization, or promation. Supplementa training is provided when deficienciesin
performance are observed.

Tegting organization personnel are salected by the test leader based on the following qudifications:
»  Educationd background and/or a degree that is directly relevant to the technology; and
»  Work experience specific to the technology.
Tegting organization personnd assigned to a verification test are given only those tasks and
reponsibilities that are commensurate with their training, education, and work experience. For
example, alaboratory andyd is taught unfamiliar sampling or measurement procedures through

externdly provided training courses or through in-house training. Personned performing data verification
or vaidation have the gppropriate background in science or engineering and appropriate background in
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the measurements being verified or vaidated, and they must demondirate competence a the
measurement procedure to an experienced supervisor.

2.4 Procurement of Iltems and Services

RTI Policy No. 4001, Institute Procurement, (http://staffnet.rti.org/policy/PAP/docs/4001.pdf) and
RTI's Office of Purchasing Sandard Operating Procedures Manual
(http://staffnet.rti.org/services/purchasing/docs OP_SOP.pdf) should be consulted for a generd
description of quality systems for procurement of items and services. RTI has obtained Internationa
Organization for Standardization (ISO) 9001:2000 regidtration for its purchasing procedures.

The most frequent service procured under this cooperative agreement is verification testing performed
by a subcontractor acting as atesting organization. RTI and its subcontractors have contractua
agreements regarding such verification tests and no new procurement documents are needed for these
tests. In preparations for a specific verification test, the director and the subcontractor's management
discuss the technica requirements for the test that have been established by the technica panel and they
reach an agreement on the technica activities that the subcontractor will perform to satisfy these
technica requirements. The subcontractor dso prepares atest/QA plan that satisfies EPA's qudity
requirements and the GV P's quality requirements, including the DQOs, for the test that have been
edtablished by the technical pand. EPA's qudity requirements for the ETV Program together with
RTI's additions flow through to the subcontractors via the contractua agreements.

During verification tests, the subcontractor management regularly reportsits technica progressto the
director. The QM assesses the subcontractor's quality system, conducts independent technical
assessments during verification tests, and reviews and approves the written reports of ADQs that are
conducted by testing-organization QAOs after verification tedts.

After the verification test data has been verified by the testing organization staff, the testing organization
QAO conducts an ADQ, reconciles verification test results with the DQOs and prepares awritten
assessment report for review by the QM. The test leader, with the cooperation of the testing
organization QAOQ, prepares the verification report and verification statement, which are reviewed and
approved by the director, the QM, and the EPA PO.
25 Records
APCTVC qudity records are the following documents:

*  The APCTVC Quality Management Plan (this document);

*  Theminutes of stakeholder meetings and technica pand meetings,



APCTVC Qudity Management Plan
Revison Number 2

Effective Date: April 30, 2003

Page 26 of 61

« GVPs

* Test/QA plansand SOPs;

* Raw data (dl written and eectronic data generated when a verification test is conducted);
* Vaeification reports and verification satements; and

* Project reviews and assessment reports.

This document is prepared by the QM, reviewed and approved by the director and the EPA PO. It
will be reviewed by the QM on an annua basis and will be updated as necessary. The updated
document will be reviewed and approved by the director and the EPA PO. It will be retained by the
APCTVC Office for a period of not less than seven years after find payment of the assstance
agreement in accordance with the requirements of Part A, Section 5.3 of Environmental Technology
Verification Program Quality Management Plan (EPA, 20033). The QM isresponsible for
establishing procedures to securely store this document.

Minutes from Stakeholder Advisory Committee meetings and technical panel meetings are prepared by
APCTVC daff and are reviewed and approved by meeting attendees and the director. They are
posted on APCTV C Web pages (see http://etv.rti.org/apct/advisory/index.html and
http://etv.rti.org/apct/tech/index.cfm, respectively). They will be retained by the APCTVC office for a
period of not less than seven years after find payment of the assistance agreement. The director is
respons ble for establishing procedures to securely store these documents.

GVPs are prepared by test leaders, with the assistance of the APCTV C g&ff, and are approved by
technica pands. They will be reviewed by the director and gpproved by the EPA PO before their use.
They will beretained by the APCTV C office for aperiod of not less than seven years &fter find
payment of the assstance agreement. The director is responsible for establishing procedures to
securely store these documents.

Test/QA plans and any SOPs that are needed for verification tests will be prepared by the test leaders
with the assstance of technology-specific QAOs. They will be reviewed and approved by the director,
the QM, and the EPA PO before their use. The test/QA plans will be retained by the APCTV C Office
and by the testing organizations for aperiod of not less than seven years after find payment of the
assstance agreement. The QM and the test |eaders are responsible for establishing procedures to
securely store test/QA plansin their respective organizations. The test leader is responsible for
establishing procedures to securely store any SOPs.
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Raw data (electronic and printed) collected during verification tests, and any caculations or documents
derived from such data will be retained by testing organization or by the APCTV C office for a period
of not less than seven years after the find payment of the ass stance agreement. These data,
cdculations, and documents will be clearly identified by verification test, date, observer/author, and
originating testing organization. The test leader is respongible for establishing procedures to securdly
store these data, calculations, and documents.

Verification reports, including three- to five-page verification satements, that thoroughly document the
verification test results will be prepared by the test |eaders with assistance from the testing-organization
QAOs. Theformat for the reports will include a thorough description of the technology that was tested,
the test methods used and ajudtification for their selection, the organizations conducting the test and
providing QA oversght, the operating parameters and conditions under which the testing was
performed, a gatistica analysis of the test results, reconciliation of the test results with the DQOs, a
statement regarding independent and self-assessment findings, and any limitations on use of the test
data. Any necessary deviations from the GVPs or test/QA plans will be explained and documented,
raw datawill be documented, and QA results will be presented. These reports will be reviewed and
approved by the director and the QM and submitted to the EPA PO for approva. They will be
retained by the APCTV C office for aperiod of not less than seven years fter find payment of the
assistance agreement. The director is responsible for establishing procedures to securdly store these
documents.

Reports of sdlf-assessment findings of testing organization quality and technica sysemswill be
prepared by the testing-organization QAO and will be sent to the test leader. Reports of AQDs of
verification test results will be prepared by the testing-organization QAO and will be sent to the test
leader and the QM. Reports of independent assessment findings of testing organization quality and
technica systems will be prepared by the QM and will be sent to the testing-organization QAO and the
director. Reports of self-assessments of the APCTVC qudity system will be prepared by the QM and
will be sent to the director. These reports will be available for review during independent assessments.
These reports will be retained by testing organizations and/or by the APCTV C Office for aperiod of
not less than seven years after the final payment of the assistance agreement. The test leader and the
director are responsble for establishing procedures to securely store these project reviews and
assessment reportsin their repective organizations.

2.6  Computer Software and Hardware

Any computer hardware/software configurations devel oped to support APCTV C verification tests will
be tested prior to use. The results of the testing will be documented. The configurations will be
properly maintained and documented subsequent to testing. All applications and configurations will be
tested using atest data set or by running a shakedown test of the system to ensure thet they are
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operating according to specifications. The APCTVC or the testing organizations will maintain, control,
and document such configurations including:

» Retaining computer support personnd to correct any hardware or software failure with minimal
downtime to the program,

» Tracking upgrades to hardware and revisons to software developed by APCTVC or the
testing organizations;
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*  Documenting software names, versions, and copyright dates, and
»  Completely documenting code with comments structured in modular form.

The APCTV C does not expect to use commercia software other than for office operations and does
not expect to establish acceptance criteriafor such software. Part A, Section 6.1 of Environmental
Technology Verification Program Quality Management Plan (EPA, 2003a) states"if the
verificaion organization uses only commercid software for office operations (e.g., word processing
software, Spreadsheet software), it is unlikely that they would need specific procedures for assessing
software quality.”

The APCTVC has no current plans to use computer hardware/software configurations that are integral
to measurement and testing equipment that are calibrated for a specific purpose. All computer
hardware or software that are anticipated to be used in the APCTVC will not be able to dter the
response of the equipment. Accordingly, it will not be necessary to recdibrate the equipment when the
scope of the software usage changes or configurations change.

The APCTVC has no current plans to change any computer hardware/software configurations
developed to support the APCTVC or verification tests. Any changes that might occur are unlikely to
have an effect on the technica and qudity objectives of verification tests because these objectives are
established in the GVPs and are independent of any configurations developed to implement the GVPs.

Computer databases containing test data will be password-protected. Electronic data transfers will be
protected by encryption or other means to prevent tampering and ensure confidentiality.

2.7 Planning
The director will develop an implementation plan for the APCTVC. The purpose of this planisto
describe the technical gpproach that will be followed to implement the APCTV C verifications. The plan
will be ddlivered to EPA. Elements of the technica gpproach include the following:
*  Organizationd Phase/Management — This dement includes management functions, outreach,
Stakeholders Advisory Committee, quality management plan, GV Ps, and technology
identification and prioritization.

» Technology Verification — This dement includes vendor solicitation, GVP and tes/QA plan
development, testing and evauation, QA, verification report, and verification satement.

e Schedule—This element presents the anticipated project schedule.
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»  Success Measures — This ement describes measures that are planned to ensure the success of
the APCTVC.

* Reports— This dement describes the reports that the director will submit to the EPA PO.

* Veaification Statements — This dement describes the verification statements that will summarize
the verification test results.

The implementation plan will aso include sections on APCTV C management, SAC management,
technology verification management, subcontractors, quality management, the APCTVC QMP, and
verification QA/QC.

2.8 Implementation of Work Processes

Verification testing will proceed after the GVP and the test/QA plan have been gpproved by the EPA
PO. Verification tests will be conducted at |ocations appropriate for the technology being tested, as
established by the GVP. The verification test will then be carried out according to the test/QA plan.
The data from the test will be compiled, validated, and reported in aform consistent with the objectives
of the test. After the test has been completed and the data have been validated by the testing
organization's saff, the testing-organization QAO will perform an ADQ on the data. See Section 3.3
for more information on the implementation of work processes during verification tests.

2.9 Assessment and Response

The god of an assessment is accomplished by examining the processes used by an organization to plan,
implement, and assess the effectiveness of the QA activities that are described in its quality management
plan and that are applied to programs that collect or use environmentd data. The purpose of the
assessment is to provide vaid feedback to management on the adequacy, implementation, and
effectiveness of the quality sysem. The assessment may aso examine human resource issues, such as
whether personnel have adequate QA training.

The EPA qudity manager, the QM, and/or testing-organi zation QAOs will perform salf-assessments
and independent assessments of the APCTV C qudity system and testing organizations qudity systems.
They will dso perform sdlf-assessments and independent assessments (i.e., TSAs and/or PES) of
measurement systems during verification tests. The testing organization QAO will conduct an ADQ for
al criticd measurements at the end of each verification tedt.

Assessors will have a minimum of four years full-time gppropriate practical workplace experience (not
including training), & least two years of which should have been in qudity assurance activities. They will
have undergone training to the extent necessary to ensure their competence in the skills required for
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carrying out assessments and for managing assessments. The assessors assgned to conduct a specific
assessment will collectively possess adequate professiond proficiency for the tasks required. They will
be free from persond and externd barriers to independence, will be organizationdly independent, and
will be able to maintain an independent attitude and appearance. They will use due professond carein
conducting the assessment and in preparing related reports.

Assessors will have sufficient authority, organizationa freedom, and access to programs, managers,
documents, and records to:

* ldentify both quaity problems and noteworthy practices;
*  Propose recommendations for resolving quaity problems; and
*  Independently confirm implementation and effectiveness of corrective actions.

Reports of sdlf-assessment findings of testing organization quality and technica sysemswill be
prepared by the testing-organization QAO and will be sent to the test leader. Reports of AQDs of
verification test results will be prepared by the testing-organization QAO and will be sent to the test
leader and the QM. Reports of independent assessment findings of testing organization quaity and
technica systems will be prepared by the QM and will be sent to the testing-organization QAO and the
director. Reports of self-assessments of the APCTVC qudity system will be prepared by the QM and
will be sent to the director. These reports will be available for review during independent assessments.

The reports of assessments of quality or technical sysemswill contain a statement on the effectiveness
of the systems that were assessed. The reportswill give dl of the details of the assessment necessary to
understand the current status of the project and to estimate whether DQOs and DQI acceptance
criteriawill be atained. It will include an introduction describing the purpose and scope of the
assessment, the technical basis for the assessment, an executive summary (as needed), a detailed
account of findings and further observations, alist of the assessors, and alist of the test laboratory
managers and personnel. The report will recommend corrective actions, if such are indicated by the

findings

Reports of the ADQs will describe the results of custody tracing, a study of data transfer and
intermediate caculations, areview of QA and QC data, a study of project incidents that resulted in lost
data, and areview of study gatistics. The ADQ reports end with conclusions about the qudity of the
data from the project and their fitness for their intended use.

As specified in Sections A9.4 and B4.3 of Environmental Technology Verification Program
Quality Management Plan (EPA, 2003a), responses by the assessees to adverse findings and
recommendations are required within 10 working days of receiving the assessment report. The lead
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ases30r has the respongbility to correct any errorsin fact that are demonstrated by evidence to the
contrary. Any disputes encountered as aresult of assessmentswill be presented in writing to the
director, who will resolve the disputes. The test leader will be responsible for developing and
implementing any corrective actions. The assessors will followup with gppropriate documentation to
confirm the implementation and effectiveness of the corrective actions.

If assessors identify a severe problem affecting verification qudity, the QM and the testing-organization
QAOs will natify the director to hat the verification until the problem is addressed. If assessorsidentify
a problem endangering the hedth and safety of personnd, they have the responsibility to bring the
danger to the immediate attention of the director, the test leader, and the on-site testing personnd.

2.10 Quality Improvement

The APCTVC director isresponsble for improving the qudity of the APCTVC's system and
processes used to plan and produce verification test data. He is assisted by the APCTVC QA
manager and al others on the program team.

Activities will be based on the technica expertise of APCT gtaff and stakeholders, review of the results
of verification tests, QA assessment findings and inputs from many other sources. GVPswill be
reviewed with the technica pands and revised to ensure that they are consstent with stakeholder
objectives, DQOs and resource congtraints pertinent to actud testing. Test/QA plans and SOPs will be
reviewed and revised to ensure that the testing environment meets specified DQOs.

When problems with the APCTV C system and processes, or with technology-specific items, are
determined by the program manager to be sgnificant, the probable root cause shdl be identified,
gppropriate changes determined, implemented and documented in atimely manner.
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3.0 Part B: Collection and Evaluation of Environmental Data

This section contains the specifications and guideines that gpply to test-gpecific environmentd activities
involving the generation, calculation, analys's, evaluation, and reporting of test data.

3.1 Planning and Scoping

After a GV P has been approved by the EPA PO, it will form the basis for atest/QA plan that will be
prepared for each verification test or each group of very amilar verification tests. If another leve of
detail is needed for describing test activities, an SOP will be written and attached to the test/QA plan.

Test/QA plans and any SOPs that are needed will be prepared by the test leader with the assistance of
the testing-organization QAO. They will be reviewed and gpproved by the director, the QM, and the
EPA PO. Thetest leader and testing-organization QAOs will be responsible for monitoring the
implementation of the test/QA plans and any needed SOPs by the testing organization. All data
collected during a verification test must be generated in accordance with the GVP, test/QA plan and
SOPs that are prepared for that test. The test/QA plan and SOPs provide concrete steps to implement
the GVP and they will provide sufficient detail to demondtrate that:

* The verification te’ s technical objectives are identified and agreed upon;

* Theintended measurements and data acquisition methods are consistent with the verification
test objectives,

* DQI acceptance criteriathat are specified in the test/QA plan and SOPs are consstent with the
DQOs that are specified inthe GVP,

» The assessment procedures are sufficient for determining if measurement data of the type and
quality needed and expected are obtained and if measurement data attain DQOs; and

* Any potentid limitations on the use of the data can be identified and documented.
3.1.1 Generic Verification Protocols
GVPs provide the necessary framework for development of the more detailed test/QA plan. The

specific content and leve of detail given in GVPs may vary between different air pollution control
technologies in response to the testing and quality requirements for each technology.
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To gart the development of a GV P, the test |eader, the testing-organization QAO and other APCTVC
personnd will review exigting test methods that might be gpplicable and prepare areview of their
srengths and weaknesses. They will prepare adraft GVP for discussion purposes, either by
synthesizing exiging test methods or using their technica judgment. DQOs for critical measurements will
be clearly defined in the draft GV P. During the development of the draft GV P, technicd pand members
will provide input into the GV P to ensure that their condtituents interests are met. To the extent
practica, the GVP will be generally accepted by the technicd pand members. The draft GVP will be
reviewed by the director and the QM beforeit is sent to the EPA PO for gpprova. The GVP will
remain a draft document until completion of the first verification so that gppropriate corrections can be
made.

Each GVP will contain eements that are common to al technologies, aswell as dementsthat are
gpecific to the technology being tested. It will ensure that al important informetion is obtained from the
verification test. Examples of information that could be important are emission control efficiency,
emission rates, energy usage, wastewater and solid waste effluents, by-products, reliability, operating
limitations, operation and maintenance requirements, and scale-up factors or procedures. The GVP
must be structured so that any specific information required for compliance with new and existing
regulatory standards will be obtained during the verification test. The forms of sandards (e.g., whether
requirements are based on a percent reduction, outlet emission limit, or production-based limit) will be
considered in developing the GVP.
In generd, the GVP may address the following issues:

* Generd description of the APCTVC;

» Reponghilities of dl involved organizations,

*  Expeimentd desgn;

*  Equipment cgpabilities and descriptions;

* A destription and use of field test Sites,

* A description and use of [aboratory test Sites,

*  QA/QC requirements;

» Datacollection, handling, and reporting;

* Therequirements for other documents;
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e Hedth and sefety; and
 References.

The QA/QC requirements section of the GV P typicaly describes the activities that verify the quaity
and congstency of the work. The GVP will include DQOs for critical measurements, which are
quditative or quantitative Statements that:

» Clarify the objectives of the verification test;
» Define the most appropriate type of data and amount of data to collect;
» Determine the most appropriate experimenta conditions under which to collect the data; and

o Specify tolerable limits on the uncertainty of dl criticd measurements that will be used asthe
bass for establishing DQI acceptance criteria, such as accuracy, precison, limit of detection,
and correct chemica identification. Limits on uncertainty may aso be expressed astolerable
limits on decision errors (for testing hypotheses) or as acceptance widths for confidence or
probability intervas (for estimating parameters).

The process of developing DQOs may be viewed as a drategic planning effort, based on the scientific
method that is used to prepare for data collection. DQOs apply to al verification tests of atechnology.
The processis described in Guidance for the Data Quality Objectives Process, EPA QA/G-4
(EPA, 2000). It provides a systematic procedure for identifying performance variables that must be
assessed during the verification tests and the data quality that is needed for a credible measurement of
that variable. The DQO process may or may not have a aigtical basis asis appropriate for the
specific technology to be verified.

The technica pand may require specific QA proceduresin the GVP or may alow testing-organization
QAOs and test leaders to develop these procedures. If these procedures vary between tests, the more
appropriate documents in which to describe them may be the test/QA plans and any SOPs that may be
needed.

The QA/QC requirements section of the GV P typicaly describes the activities that verify the quaity
and consistency of the work and provides data quality descriptors, such as accuracy, precision,
representativeness, completeness, comparability, and detection limit, as appropriate. Preparation and
use of appropriate QA procedures (such as QC samples, blanks, split and spiked samples, and
performance evauation [PE] samples) to verify performance of the technology being tested can be
described. Frequency of calibrations and QC checks and the rationae for them can be described.
Procedures for reporting QC data and results can be given. Who is responsible for each QA activity,
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and who has the responghility for identifying and taking corrective action can be specified. However, if
these items vary between tests within a given technology, the more appropriate document in which to
describe them may be the test/QA plan.

The GVP may cite documents or procedures that explain, extend, or enhance the GV P such as related
procedures, the published literature, or methods manuals. The specific location of any reference not
reedily avalable from afull citation in the reference section should be given (as in afacility-specific
standard operating procedure) or attached to the GVP.

3.1.2 Test/QA Plans

Test/QA plans are specific for one or more very smilar verification tests that are conducted by a
particular test |aboratory under a particular GVP. These plans address all emission and process data
that will be gathered in the verification test and include a project description, test laboratory
organization and responghilities, DQI acceptance criteria, Ste salection and sampling and monitoring
procedures, analytica procedures and calibration, data reduction and reporting, QC checks, technical
asessments, and calculations. Data qudity will be pre-eminent. All QA requirements must be met,
including the requirements for review and gpprova of the test/QA plan by the director, the QM, and
the EPA PO.

Test/QA plansfor the APCTVC must be developed in accordance with EPA Requirements for
Quality Assurance Project Plans for Environmental Data Operations, EPA QA/R-5 (EPA,
2001b) and EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5 (EPA, 2002d).

The QA gaff of EPA's Air Pollution Prevention and Control Divison (APPCD) consgder APCTVC
verification teststo be QA Category |1 projects, unless otherwise specified by the EPA PO, and they
will evauate APCTV C test/QA plans according to the QA requirements that APPCD has established
for Category |1 projects. See Quality Management Plan for the National Risk Management
Research Laboratory (NRMRL) (EPA, 2002b) for information about these QA requirements.

The test/QA plan will include the following elements, where gppropriate for the specific verification test.
It must note and explain those dements that are not gppropriate for the test:

» Titleand gpprova sheet (Include title of plan; name of the testing organization; and names,
titles, sgnatures of appropriate approving officids, and their gpprova dates);

» Tableof contents and distribution list (List sections, figures, tables, references, and appendices.
Lig dl the individuas who will recelve copies of the gpproved test/QA plan);
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Tegting organization personnel and responghilities (Identify the individuds participating in the
test and discuss their specific roles and respongbilities. Ensure that the testing-organization
QAOQ isindependent of the adminigtrative unit generating the data. Provide a concise
organizationa chart showing the rdaionships and the lines of communication among al
participants, including subcontractors);

Schedule (The anticipated start and completion dates for the project should be given. In
addition, this discussion should include an approximate schedule of important project
milestones, such asthe gart of environmenta measurement activities);

Verification test description and test objectives (State the specific problem to be solved or
decison to be made and include sufficient background information to provide a historical and
scientific perspective for this particular project);

| dentification of the critical measurements, DQI acceptance criteriafor criticad measurements,
verification test schedule, and milestones (Describe the relationship between DQI acceptance
criteriaand DQOs specified in the GVP. EPA requires the use of a systematic planning
process to define DQOs and DQI acceptance criteria);

Documentation and records management (Describe the process for ensuring that testing
organization personnd have the test/QA plan. Itemize the information and records that must be
included in the data report package and specify the desired reporting format for hard copy and
electronic forms, when used. Identify any other records and documents applicable to the
project, such as assessment reports and verification reports, that will be produced. Specify or
reference al gpplicable requirements for the find digposition of records and documents,
including location and length of retention period);

Experimenta design (Describe the experimental design or data collection design for the
verification test. Classfy al measurements as criticd or noncriticd);

Sampling procedures (Describe the procedures for collecting samples and identify the sampling
methods and equipment. Describe the process for preparing and decontaminating sampling
equipment);

Sample handling and chain-of-custody procedures (Describe the requirements and provisons
for sample handling and custody in the field, laboratory, and transport. Include examples of
sampling documentetion);

Analytical procedures (Identify the analytical methods and equipment required. Where
gppropriate, the methods can be identified by method number, date, and regulatory or literature
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citation. List any method performance standards. For non-standard method applications,
gppropriate method performance study information must be presented or cited. If previous
performance studies are not available, they must be developed during the verification testing
and included as part of the project results);

Test-gpecific procedures for assessing DQI acceptance criteria (Identify required measurement
QC checks for both the field and the |aboratory. State or reference the required control limits
for each QC check and corrective action required when control limits are exceeded and how
the effectiveness of the corrective action shal be determined and documented. Describe or
reference the procedures to be used to calculate each of the QC acceptance criteria);

Instrument cdibration and frequency (State the frequency of each type of QC check. Identify
the certified equipment and/or standards used for calibration. Describe or reference how
cdibrationswill be traceable to nationally recognized performance standards. If no such
nationally recognized standards exist, document the basis for the cdibration. Indicate how
records of calibration shal be maintained and be traceable to the instrument) ;

Data acquisition and data management procedures (1dentify and describe al data handling
equipment and procedures to process, compile, and analyze the data. Describe the data
management scheme, tracing the path of the data from their generation to their find use or
storage. Describe record-keeping procedures. Discuss the control mechanism for detecting
and correcting errors and for preventing loss of data);

Sdlf-assessments of quality and technica systems and ADQs (Identify the number, frequency,
and type of assessment activities. Describe how and to whom the results of the assessments
shall be reported. Define the scope of authority of the auditor, including stop work orders);

Corrective action procedures in response to technical assessment findings (Discuss how
corrective actions will be developed and implemented by the testing organization in response to
assessment findings. Include details on how the corrective actions will be verified and
documented);

Test status reports and assessment reports (Identify the frequency and distribution of reports
issued to inform management of the Status of the test; assessment findings, and other significant
qudlity assurance problems and recommended solutions. Identify the preparer and recipients of
the reports and the actions that recipients are expected to take as aresult of the reports);

Data reduction, data review, data vaidation, and data reporting (State the criteria used to
review and validate [i.e., accept, rgject or quaity] datain an objective and consstent manne.
Describe the process to be used for vadidating and verifying data, including the chain of custody
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for data. Discuss how issues shall be resolved. Describe how the results are conveyed to the
data users);

* Reporting of DQIsfor criticd measurements and reconciliation of verification test data with
DQOs (Describe how the datawill be reconciled with the DQOs. Outline the proposed
methods to anayze the data and determine possible anomalies or departures from assumptions
established in the planning phase of verification test. Describe how  the reconciliation process
will be documented); and

* Limitations of the data (Describe how issues will be resolved and discuss how limitations on the
use of the datawill be reported).

Although the gpproved test/QA plan must be implemented as prescribed; it isnot inflexible. Because
of the complex and diverse nature of ETV verification testing, changes to aready gpproved plans are
often needed. When such changes occur, the QM will determine if the change significantly impacts the
technical and qudity objectives of the project. When achange is Sgnificant, the test leader with the
assistance of the testing-organization QAO will modify the plan to document the change and submit the
revison for gpprova by the EPA PO. The change can be implemented only after the revised plan has
been approved.

DQIs are quditative and quantitative measures of principle quality attributes. They are used in test/QA
plans for specifying requirements for the acceptability or utility of measurement data. Higtoricdly, DQIs
sometimes have been incorrectly equated with DQOs, which are specifications for decison making. In
the ETV Program, DQOs are specified by atechnica panel and are documented in the GVP. DQIs
and DQI acceptance criteria are devel oped by atesting organization to dlow it to determine from QC
checks during a verification test whether the verification test data will atain the DQOs at the completion
of the test.

While DQOs state what the verification test data user's needs are, they do not provide sufficient
information about how these needs can be satisfied. The testing organization staff who will participate
in generating the data need to know the DQI acceptance criteria that must be satisfied to attain the
DQOs. One of the most important features of the test/QA plan isthat it links the DQOs with DQI
acceptance criteria Although the level of rigor with which thisis done and documented will vary widdy
depending on the technology being tested and the measurement systems that are involved, establishing
thislinkage in the tes/ QA plan represents an important advancement in the implementation of the
APCTVC qudity system.

The establishment of acceptance criteriafor the DQI's sets quantitative gods for the quality of data
generated in the verification tests. For the quantitative measurement parameters, the test/QA plan must
describe test-specific measurement and cal culation procedures for ng DQIs. Acceptance
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criteriafor DQIs should be consistent with the DQOs in the GV Ps and, where possible, acceptance
criteriafor quantitative DQIs should be derived from quantitative DQOs.

The six principle DQIs that are related to environmenta measurements and sampling are precision,
accuracy, representativeness, comparability, completeness, and senstivity (PARCCS). Secondary
DQIsinclude sdlectivity, recovery efficiency, memory effects, limits of quantitation, repestability, and
reproducibility.

EPA'’s Guidance for Data Quality Indicators, EPA QA/G-5i (EPA, 2001c), provides more
information about how to prepare DQIs and how to establish them in the context of DQOs.

3.1.3 Standard Operating Procedures

If another level of detail beyond the test/QA plan is needed for describing test activities, SOPs must be
written by the testing organization. The SOPs must be prepared and agpproved before the sart of the
verification test. They must be available for review by the director, the QM, and EPA as part of the
review and gpprova process for test/QA plans. They must also be available for review during salf-
assessments and independent assessments. |f requested by atesting organization, APCTVC and EPA
will hold confidentid SOPs that are supplied by the testing organization for review.

An SOPisaset of written ingtructions that document a routine or repetitive activity followed by a
testing organization. The development and use of SOPs are integra parts of a successful qudity system
because they provide testing personnel with the information that is needed to perform ajob properly,
and they facilitate condgstency in the quality and integrity of verification test data. SOPs describe both
technicd and adminigtrative operationd dements of atesting organization that would be managed under
atest/QA plan. EPA's Guidance for the Preparation of Sandard Operation Procedures (SOPs),
EPA QA/G-6 (EPA, 2001c) provides more information about how to prepare SOPs.

The technicd SOP needs to include the specific steps aimed at initiating, coordinating and recording or
reporting the results of the activity, and it should be tailored only to that activity. Cited published
methods may not contain pertinent information for conducting the procedure in “"house. The SOP
should fit within the framework presented here, but this format can be modified, reduced, or expanded
asrequired. Thetechnica SOP should address three areas as are described below:

1. Procedurd Area— This section can include the following items as gppropriate for the verification
test:

»  Scope and applicability (describing the purpose of the process or procedure and any
organizationd or regulatory requirements);
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Summary of method (briefly summarizing the procedure);
Definitions (acronyms, abbreviations, and specidized forms used in the SOP);

Hedth and safety warnings (indicating activities that could result in possible persond injury),
including medica assstance and Site evacuation plans;

Cautions (indicating operations that could result in persond injury or loss of life and explaining
what will happen if the procedureis not followed or is followed incorrectly; warnings should
aso beligted at the critica stepsin the procedure);

Interferences (describing any component of the process that may interfere with the accuracy of
the find product);

Personnel qudifications (denoting the minima experience the SOP follower should have to
complete the task satisfactorily) ;

Equipment and supplies (listing and specifying, where necessary, equipment, materials,
reagents, chemicd standards and biologicd specimens);

Procedure (identifying al pertinent steps, in order, and materias needed to accomplish the

procedure such as.

*  Instrument or method calibration and standardization

* Samplecollection

e Sample handling and preservation

»  Sample preparation and andysis (such as extraction, digestion, andysis, identification and
counting procedures)

*  Troubleshooting

» Dataacquigtion, caculations and data reduction requirements, such aslisting any
mathematica steps to be followed

*  Computer hardware and software (used to manipulate andytica results and report data);

Data and records management (e.g., identifying any formsto be used, reports to be written, and
data and record storage information).

. Quality Control and Quality Assurance Area— QC procedures are designed to alow the evauation
of the quality and congstency of the verification test results by the testing organization. Examples of
QC procedures include instrument calibrations and QC materias (such as blanks, split and spiked
samples, and PE samples) to verify the performance of the technology being tested. Criteriafor
determining success can be included in the SOP as appropriate. The frequency of required
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cdibrations and QC checks and the rationde for the decison regarding the frequency can be
described. Acceptance criteriafor DQIs and corrective actions required when these criteriaare
exceeded can be described.

The SOP can specify and describe any QA proceduresthat are integra parts of the verification
test, including self-assessments and independent assessments (e.g., TSAS, PES, and ADQ9). It can
specify who or what organization is responsible for each QA activity and where or how PE samples
are to be procured and/or verified.

3. Reference Area— The SOP should fully reference related documents or procedures, such as
related SOPs, published literature, and methods manuals. However, such reference citations cannot
subdtitute for the thorough description of the method being followed in the testing organization. All
references that are noted in the SOP should be fully cited, and references that are not readily
available should be attached to the SOP.

Aswith the technica SOPs, adminidtrative SOPs can be written for awide variety of activities (e.g.,
reviewing documentation such as contracts, test/QA plans and quaity management plans; inspecting the
work of others, determining organizationd training needs, developing information on records
maintenance; vaidating data packages, or describing office correspondence procedures). The
adminigrative SOP needs to include a number of specific Sepsamed at initiating the activity,
coordinating the activity, and recording or reporting the results of the activity. For example, an
assessment SOP should specify the authority for the assessment, technica criteriafor assessments,
what will be done with the results, and who is responsible for developing and implementing corrective
action.

3.2 Design of Verification Tests

Data collection operations will be performed during the verification tests in conformance with the GVPs
and test-specific test/QA plans. These operations must be designed so that one can determine whether
the DQOs for the verification tests have been attained. Specific congderations regarding the design of
data collection operations will be addressed in the test/QA plan for each verification test.

3.2.1 Intended Use of Data

The key use of information generated by verification testsis to prepare verification statements, which
are independent and credible third-party assessments of the environmental performance characteristics
of commercidly-ready technologies through the evauation of objective and quality assured data. These
gatements will include information such as pollutant emisson removd efficiency rates and energy
consumption rates as a function of operating conditions. The data thus generated may be used for a
variety of purposes, including regulatory compliance decisons. For this reason, it isimportant that the
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databereliable, defensible, and of known quality. Key acceptance criteria are described in the next
section.

The APCTVC will not dissaminate interim results from verification tests. As such, it will not be
necessary to identify and state restrictions on the use of interim results.
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3.2.2 Project Requirements for Data Quality Objectives

Technology-specific technica panels, with the assstance of the APCTV C personnd, will establish
quantitative DQOs in the GVPs. These DQOs address the end use of the data and the data qudlity that
isrequired for stakeholder decisonsthat are based on those data. Thus, the quantitative DQOs
address the required qudity of thet final decison in terms of tolerable limits for the uncertainty of
measurement data from the verification tests. Examples of DQOs include the types of measurementsto
be made, the critical variables gpplicable to each technology, and the degree of uncertainty permissble
in the verification Satement.

During the testing organization's development of its test/QA plan, the higher-level DQOs are broken
down into component parts in order to derive quantitative DQI acceptance criteria (e.g., precision,
accuracy, representativeness, completeness, and comparability) for each critical measurement. DQIs
address the requirements that are placed on the nuts-and-bolts aspects of the sampling and
measurement systems, which iswhy they are specified in the test/QA plan. Specific procedures for
determining attainment of DQI acceptance criteriawill be listed in the test/QA plan. The tes/QA plan
will be developed by the test leader with the assstance of the testing organization QAO and the QM.
It will be reviewed by the director, the QM, and the EPA quality manager. Findly, it must be
approved by the EPA PO before the verification test begins.

3.2.3 Performance Characteristics for Measurement Methods

Each test/QA plan is developed for a verification test of a particular technology by a particular testing
organization. It will list dl critical measurements to be made during that test, the procedures to be used
for these measurements, and the performance characteristics of the measurement procedures. The
APCTVC has extensve experience in developing and verifying new and/or nonstandard environmenta
measurement methods. Before any new or nonstandard measurement method is used in a verification
test, its performance characteristics will be determined over the expected range of test conditions. If
previous performance studies for this method are not available, they will be developed before the
verification test and will be included as part of the test/QA plan. The types and frequencies of
cdibrations and the QC samples that are necessary to track a new method's performance will be
determined during method vaidation and specified in the method' s SOP.

3.2.4 Use of Accepted Analytical Procedures

Appropriate, approved procedures will be used for sampling and andlysis and for method devel opment
and evaudion, when available. EPA-gpproved methods of sampling and andysiswill be used
whenever possible. The required quaity and condstency of these methods and of new or nonstandard
methods will be specified in the test/QA plan. These methods will be fully described in the test/QA plan
and any SOPs that are needed. The APCTV C will also employ standard, recognized satistical and
data assessment methods.
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3.2.5 Instrument Calibration

Cdlibration of an andyticd method establishes the quantitative reationship between the quantity of the
andyte (e.g., in concentration units of parts per million) and the method' s response (e.g., in volts). This
relationship is used to convert subsequent method responses into the corresponding andyte quantity.
Because the response of many methods has the tendency to drift with time, the calibration must be
checked periodicdly to maintain a high degree of accuracy. Sampling and anaytica equipment will be
cdibrated in accordance with the GV P, the test/QA plan, and any needed SOPs, and with the sampling
or anaytica method for which the equipment is used. The frequency of cdlibration depends upon the
type of equipment, the particular compound or eement being measured, and the concentration level(s)
of the compound or dement. Andysts will evauate insrument performance characteristics such as span
drift, zero drift, noise, and linearity.

Andyses mug fal within the calibrated range of the instrument. Sampleswill be screened so that
cdlibration standards are appropriate for the anticipated measurement range of the samples. Cdlibration
standards will be traceable to nationa standards, such as Nationa Ingtitute of Standards and
Technology Standard Reference Materids (NIST SRMs) or NI ST-traceable weights, when such
dandards are available. The ability of cdibration standards will be monitored through the use of
independently prepared samplesthat are analyzed with the calibration standards.

Cdlibration documentation will be maintained with each method in a centrd location and will be reedily
available for review by assessors and testing organization management. It will include such information
as theingrument being cdibrated, raw cdibration data, calibration equations, andyzer identifications,
cdibration dates, certification periods, analyzer locations, cdibration standards used and their
traceabilities, identification of calibration equipment used, and personnd conducting the cdibration.

3.2.6 Sample Collection, Selection, Preparation, and Site Selection

EPA sampling and site sdlection protocols, where available and appropriate, will be followed for al
verification tests. When testing is conducted by RTI or by atesting organization under RTI's
supervision, any needed sampling SOPs will be established before testing begins and will be attached to
the test/QA plan. If sampling is performed by an unsupervised testing organi zation, adequate
documentation of samples and the assessment and evauation of the sampling procedures used to
generate the datawill be required.

Sample selection will be performed according to an gpproved experimenta design that specifiesthe
number and types of samplesto be taken to achieve the DQOs and the specified DQI acceptance
criteria described above. Where gppropriate, satistical techniques will be used to develop the
experimentd design. The testing organization will ensure thet dl quditative criteriafor sampling
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representativeness are met so that valid, unbiased test results are obtained. Proper sample collection
and gatistical sampling techniques will be used where necessary to avoid sampling bias.

3.2.7 Sample Handling, Tracking, Custody, Transportation, and Storage

To ensure that verification test samples and data are both secure and traceable, test leaders and testing-
organization QAOs will develop written SOPs for sample handling, sample tracking, and chain of
custody. These SOPswill be gpplicable to specific verification tests and will be documented in the
test/QA plans for those tests. They will provide appropriate protection againgt inadvertent loss of
samples or data, will ensure that verification test data generated by the testing organization are
traceable, and will protect participants proprietary information. A graded approach will be used in
these procedures such that documentation and security levels are commensurate with the intended use
of the verification test data and the degree of confidence needed in the quaity of these data. A generd
discusson of sample handling and custody is given in EPA Guidance for Quality Assurance Project
Plans, EPA QA/G-5 (EPA, 2002a).

The written sample custody proceduresin the test/QA planswill include the following dements, as
appropriate for the specific verification test:

» Ligt the names and responghilities of dl sample custodiansin the field and laboratories;
» Giveadescription and example of the sample numbering system;

» Define acceptable conditions (e.g., sample preservation, temperature, trandt time, etc.) and
plans for maintaining sample integrity in the fidld prior to and during shipment to the laboratory;

» Giveexamples of samplelog sheets, chain-of-custody forms, and sample labels that will be
used to maintain sample custody and to document sample handling in the field and during

shipping;

»  Describe the method of sealing shipping containers with chain-of-custody seals to detect
tampering;

*  Describe procedures that will be used to maintain the chain of custody and to document sample
handling during transfer from the field to the laboratory, within the laboratory, and among test
|aboratories,

* Providefor the archiving of al shipping documents and associated paperwork;

»  Discuss procedures that will ensure sample security at dl times;
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»  Describe procedures for within-laboratory chain-of-custody together with verification of the
printed name, Signature, and initials of persons who are responsible for custody of samples,
extracts, or digests during andysis a the laboratory; and

»  Describe procedures to document the disposal or consumption of samples.
Less rigorous documentation of chain-of-custody procedures will be used when:
» Samples are generated and immediately tested within afacility or Ste; and

» Samples are continuous, rather than discrete or integrated samples, and are subjected to red-
time or near-red-time andysis (e.g., continuous monitoring).

A sample cugtodian will be designated by the testing organization for any verification test involving large
numbers of samples. The sample custodian performs sample receiving ingpection, physical acceptance
of agroup of samplesintended for subsequent trestment or analys's, andysis tracking, and/or sample
repository operation.

Necessary preservation techniques will be used for dl perishable environmental samples as provided in
the gpplicable methods. Perishable samples will be shipped in coolers with frozen ice-substitute gel
packs when temperature control is necessary.

3.3 Implementation of Planned Operations

The verification testing will proceed after the test/QA plan has been gpproved by the EPA PO.
Verification tests will be conducted at locations appropriate for the technology being verified, as
established by the GVP. A full-scde ingalation a an industrid facility or alarge-scae pilot device
operated on a dipstream may be required, or a pilot facility with a source smulator may suffice.
Although cost control isimportant, the most important requirement for atest Steisthat the data
obtained be convincing. The wide variety of facilities avalable to the APCTVC will ensure that the most
suitable and cog-efficient location will be chosen, consstent with the GV P requirements. If no suitable
facility isavailable to the APCTVC, ancther site will be chosen in consultation with the technica pand
and the EPA PO.

Verification tests will be performed in accordance with the test/QA plans. Test leaders will be
responsible for implementing the test/QA plans and any needed SOPs and will periodicaly report on
the progress of the verification tests to the director. Their progress toward attaining the DQOs will be
most directly monitored by the testing-organization QAOs. The QM, under the direction of the director,
will be responsible for independent assessments of testing organization quality systems and technicd
assessments of verification tests. Such technica assessments may include TSAs and PEs a the test Site
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during verification tests. Testing-organization QAOs will conduct sdlf-assessments of the qudity and
technical systems and ADQs after verification tests have been completed.

Verification testswill be conducted according to the following requirements:

3.4

34.1

All critical items and services used during the verification tests will conform to specifications
given in the GVPs, test/QA plans, and any needed SOPs.

All sampling, measurement, and anaytica instrumentation and other measurement systems used
for critical measurements during the verification testswill be checked to determine whether they
comply with DQI acceptance criteria given in the test/QA plans.

Whenever these measurement systemns do not meet these DQI acceptance criteria, corrective
actions will be taken before any further measurements are made to return the measurement
systems performance to acceptable levels.

Measurement systems will be maintained and repaired in accordance with specifications given
inthe GVPs, test/QA plans, and any needed SOPs.

All todls, gauges, and any other ancillary sampling, measuring, and testing equipment used for
critical measurements during verification testswill be maintained and repaired in accordance
with specifications given in the GV Ps, tes/QA plans, and any needed SOPs. Equipment found
to be out of specification will not be used until it can be recdibrated or repaired and then
demondtrated to be functioning within the specifications.

All measurements and other verification activities will be documented in laboratory notetooks,
field and laboratory data sheets, spreadsheets, computer files, and other appropriate storage
media

Field and laboratory sampleswill be collected, handled, trangported, and stored in accordance
with specifications given in the GV Ps, test/QA plans, and any needed SOPs. The chain-of-
custody process will be maintained in accordance with specifications given in these documents.

Verification test datawill be transmitted, stored, validated, assessed, processed, and retrieved
in accordance with specifications given in the GV Ps, test/QA plans, and any needed SOPs.

Assessment and Response

Frequency, Types and Reporting of Assessments
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Sections A9.1 and B4.2 of EPA’s Environmental Technology Verification Program Quality
Management Plan (EPA, 20033) specify that EPA will conduct one independent assessment of the
APCTVC'squdity system. Additiona assessments of APCTVC's quality sysem will beat a
frequency determined by the EPA quality manager's professiona judgement.

The QM will perform a saf-assessment of the APCTVC qudity system on an annua basisin
conjunction with the annua review and revision, as needed, of this document. This assessment
frequency is specified in EPA Requirements for Quality Management Plans, EPA QA/R-2 (EPA,
2001a). A find report of the assessment findings will be prepared and will be presented to the EPA
PO, the EPA quality manager, and the director.

The QM will perform at least one independent assessment of each testing organization's qudity system.
These assessments will be conducted according in accordance with EPA’s Guidance on Assessing
Quality Systems, EPA QA/G-3 (EPA, 2003b). The frequency of additiona independent assessments
of the quality system will be determined by the QM in consultation with the EPA quality manager based
on their professond judgements. Factors that will be consdered in making this determination include
the state of the testing organization's quaity system during previous independent assessments and sdif-
assessments, the level of verification testing by the testing organization, and the quality of the verification
tests that the testing organization has performed. The QM and the EPA qudity manager may adso
determine that an additiona assessment is needed if there has been a Sgnificant change to the qudity
system. Iningtances in which corrective action is needed to address findings from a previous
assessment, follow-up assessments may be necessary. A fina report of the assessment findings will be
prepared and will be presented to the EPA PO, the EPA quality manager, and the director.

Tedting organization QAOs will perform sdf-assessments of the testing organizations qudity system at
the frequency specified in the quaity documentation of the testing organization. Fina reports of sdf-
assessments will be available for review during independent assessments.

The QM will perform at least one independent technical assessment of each testing organization's
technical systems. These assessments will be conducted in accordance with EPA’s Guidance for
Technical Audits and Related Assessments for Environmental Data Operations, EPA QA/G-7
(EPA, 2000b). Ininstancesin which atesting organizetion is operating under multiple GVPs or multiple
test/QA plans, multiple independent technical assessments may be necessary. The frequency of
additiona independent technica assessments will be determined by the QM in consultation with the
EPA quality manager based on their professiona judgements. Factors that will be considered in
meaking this determination include the Sate of the testing organization's technical systems during previous
independent assessments and sdlf-assessments, the level of verification testing by the testing
organization, and the quality of the verification tests that the testing organization has performed. The
QM and the EPA qudity manager may aso determine that an additiona assessment is needed if there
has been a ggnificant change to the technical systems, such as one that requiresthe revison of a
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previoudy-approved test/QA plan. In instances in which corrective action is needed to address
findings from a previous assessment, follow-up assessments may be necessary. A find report of the
assessment findings will be prepared and will be presented to the EPA PO, the EPA quality manager,
and the director.

Tedting-organization QAOs will perform self-assessments of the testing organizations technica systems
at the frequency specified in the testing organization's test/QA plan. Fina reports of self-assessments
will be available for review during independent assessments.

Testing-organization QAOs will perform ADQs for arandom sdlection of 10 percent of al the
verification datafor every verification test in accordance with Sections A9.1 and B4.2 of
Environmental Technology Verification Program Quality Management Plan (EPA, 2003a). Final
reports of the ADQs will be prepared and will be submitted with the verification report to the EPA PO,
the EPA quality manager, the director, and the QM.

3.4.2 Assessments of Quality Systems

An assessment of aqudity systlem is an evauation of an organization’srelevant quality system
practices. The focus of the assessment processis on the organization's quality system rather than the
technical systems or the qudity of data and information that the organization produces to support a
verificaion statement. Assessments are designed to evauate the organization’ s quality system and to
provide objective feedback about the quality system. An assessment seeksto determineif aquality
system has been fully implemented and is operating in the manner prescribed by the organization’s
approved quality management plan and if the quaity system is consistent with current EPA quality
requirements. An assessment determinesif an organization’s quaity management plan, quaity
management structure, policies, practices, and procedures are effective asimplemented in assuring that
environmentd data have adequate quality for their intended purpose.

The criteriafor assessments of the APCTVC' s quality system will be this document. The criteriafor
assessments of atesting organization's qudity system will be its own qudity syslem documents. These
assessments will be conducted according in accordance with EPA’ s Guidance on Assessing Quality
Systems, EPA QA/G-3 (EPA, 2003b).

The process of assessing a qudity system has the following four stages:

1. Planning the Assessment — The scope of the assessment must be determined. The scope may
be very broad because the EPA PO may be interested in assessing how well the APCTVC's
quality system is being gpplied in general. However, the EPA PO may aso have specific
guestions that need to be addressed. Next, an assessment team will be identified. Team
members should have sound interviewing skills, no conflicts of interest, competency in the
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technica fields being reviewed, and a thorough knowledge of qudity management principles.
During the planning stage, the team identifies the technica criteria (e.g., its quaity management
plan) and other background informetion for ng the organization's quaity system. The
team will then determine what interviews and document reviews are necessary to properly
assess the quality system. After the team has compiled and reviewed thisinformation, it will
develop a draft assessment plan, which the EPA PO will review.

2. Conducting the Assessment — Upon arrival at the assessment Site, the assessment team firgt will
meet with the organization's management and key personnd. Next, the team will interview
management and key personne as noted and scheduled in the assessment plan. The team aso
may review rdevant files and consder case sudies. The team will present itsinitia impressions
of the information thet it gathered during an exit mesting.

3. Evduating the Results — The assessment team will assemble and review the information
gathered during the assessment and will evaluate it based on the technicd criteria documented
in the assessment plan. The team then will formulate preiminary findings and recommendations
in awritten draft findings report.

4. Reporting the Findings and Recommendations — The draft findings report will be sent to the
assessed organization for review. This step isimportant to ensure that there are no factua
errorsin thefind report. The assessed organization's comments on the draft findings report will
be reconciled by the assessment team. A find report of the assessment findings will be
prepared by the lead assessor.

3.4.3 Technical Assessments

A technicd assessment is a systematic and objective examination of a verification test during its
implementation phase to determine whether environmenta data collection activities comply with the
test/QA, whether they are implemented effectively, and whether they are suitable to achieve DQOs that
have been specified in the GVP and DQI acceptance criteria that have been specified in the test/QA

plan.

A technicd assessment is primarily a management tool and secondarily atechnica tool. Technicd
assessments play an important role in documenting the implementation of the test/QA plan. They
provide management with atool to determine whether data collection activities are being implemented
as planned. They provide management with both an increased understanding of the performance of
critical measurements and a basis for improving such measurements. They dso provide management
with atool to take action to correct any deviations that are discovered
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The criteriafor atechnica assessment of a testing organization will be the testing organi zation's test/QA
plan. They document the implementation of the test/QA plan. Proper use of technica assessments
ensures that collected environmentd data are defensible. They can uncover deficienciesin physica
facilities, equipment, planning, training, operating procedures, technica operations, custody procedures,
documentation, and QA.

Guidance for conducting technical assessmentsis given in EPA’s Guidance for Technical Audits and
Related Assessments for Environmental Data Operations, EPA QA/G-7 (EPA, 2000Db).

Technicad assessment tools include the following:

* TSAsquditatively document the degree to which the procedures and processes specified in the
approved test/QA plan are being implemented.

» PEsquantitatively document the ability of a measurement system to obtain acceptable results
that are generated for a sample that originates outsde of the verification test.

»  Surveillance assessments are used to continuoudly or periodically assess the implementation of
an activity or activities to determine conformance to established procedures and protocols.

» ADQsexamine verification test data (hardcopy and/or eectronic) after they have been
collected and verified by testing organization personndl.

At least one TSA will be conducted for each testing organization. The number of PES that will be
performed during a verification will be indicated in the tes/QA plan. The testing organization QAO will
conduct an ADQ of arandom selection of 10 percent of the data for all measured parameters at the
end of each verification test in accordance with the requirements of Sections A9.1 and B4.2 of
Environmental Technology Verification Program Quality Management Plan (EPA, 2003a). The
testing-organization QAO will determine if these measurements alow attainment of the DQOSs specified
in the GVP and the DQI acceptance criteria specified in the test/QA plan.

3.4.4 Technical Systems Audits

Technica systems audits (TSAS) are thorough, systematic, quditative, on-site assessments of the testing
organization's measurement systems used to collect data. They aso determine that testing organization
personnd and equipment are physicaly in place and functioning as stated in the planning documents.
Assessors trave to the verification Site, gather objective evidence, and produce a written findings
report. Objective evidence is gathered by interviewing testing organization personnel, examining
verification documents and records, and observing verification activities.
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TSA isoften conducted shortly after a verification test sartsto alow for early corrective action. For
longer tests, TSAs are performed on aregular schedule throughout the life of the test. TSAs may be
performed in conjunction with PE assessments.

Assessment checklists are prepared based on the test/QA plan and other planning documents, which
arethe technicd criteriafor the assessment. Any undocumented or unauthorized deviation from the
test/QA plan will be noted during the TSA and will be included in the written assessment report.

The draft findings report will be sent to the assessed organization for review. This step isimportant to
ensure that there are no factud errorsin the final report. The assessed organization's comments on the
draft findings report will be reconciled by the assessment team. A find report of the assessment
findings will be prepared by the lead assessor.

3.45 Performance Evaluations

A performance evaduation (PE) is a quantitative assessment in which data are generated by a
measurement system for a sample whose compostion is known to the assessor. Although a PE can
identify a problem quantitatively, it typicaly cannot determine the cause of the problem. To the extent
possible, a PE sample will not be digtinguishable in any way to the measurement system from actua
samples. It will mimic actud samplesin dl possible aspects, except that its compaogition will be
unknown to the analyst and known to the assessor. It will be treated routingly and not subjected to any
gpecid treatment. It will be used to determine if the measurement system’ s results are within the DQI
acceptance criteria specified in the test/QA plan. PE results will be used to estimate the degree of bias
in the measurement system.

A draft report of the PE findings will be sent to the assessed organization for review. Thisstep is
important to ensure that there are no factud errorsin the find report. The assessed organization's
comments on the draft report will be reconciled by the assessment team. A fina report of the PE
findings will be prepared by the lead assessor.

3.4.6 Surveillance Assessments

A survelllance assessment is the observation of ongoing work to document conformance with specified
requirements or procedures, such as those given in atest/QA plan or SOP. A surveillance assessment
is focused on a particular technicd activity, rather than on the entire measurement system. Itistypicaly
lessforma than other types of assessments, but it should also include appropriate preparation, conduct,
reporting, and followup phases. As appropriate, a surveillance assessment may be employed as part of
aTSA. Aswith other types of assessments, it iscritica that the assessor be technicaly proficient in, or
knowledgeable about, the activity being monitored.
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The objective of a surveillance assessment is to provide confidence through real-time observations that
an activity has been performed in accordance with approved and specified methods and procedures. It
dlows for immediate identification of any deficiency and initiation of action to correct the deficiency and
its underlying cause. When deficiencies are identified, the testing organization's management should be
notified promptly so that corrective action may beimplemented. A surveillance assessment may alow
for immediate natification of the status and performance of the laboratory to management if authorized
by the scope of the assessment. It dso can include followup to verify that corrective actions were
implemented.

A survelllance assessment typicaly beginswith an initid communication between the assessor and the
testing organization afew days before the assessment. Assessment activities should include an opening
meeting in which the assessor explains the purpose and scope of the surveillance assessment. The
assessor should then begin to observe the testing organization personnd performing the technical
activity in question for an agreed-upon time period. The assessor should compare the personnd's
actions with the description of these actionsin the test/QA plan or SOP. At the end of the assessment,
the assessor should present an informal summary of the findings to the testing organization management
and personnel.

The draft findings of the surveillance assessment should be documented in writing and submitted
immediately to the laboratory. The [aboratory should provide a written response to the assessor that
discusses the action taken to correct any observed deficiencies and to prevent smilar deficienciesin the
future.

3.4.7 Audits of Data Quality

An ADQ is an examination of data (hardcopy and/or eectronic) after they have been collected and
verified by testing organization personnd. It is conducted to determine how well the measurement
system performed with respect to the DQOs specified in the GVP and DQI acceptance criteria
specified in the test/QA plan and whether the data were accumulated, transferred, reduced, calculated,
summarized, and reported correctly. 1t documents and evaluates the methods by which decisions were
made during trestment of the data. It documents the methods by which decisions were made during
treatment of the data and evduate those methods. It ensures that files are being maintained and secured,
that chain-of-custody records are complete, and that raw data records are complete and in good order.
Computer security will aso be reviewed

Questions to be answered in an ADQ include:
» Isthere sufficient documentation of al procedures used in the data collection effort to dlow for

repetition of the effort by a person or team with technica qudifications smilar to those of the
origind data collector?
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» Canthe data be replicated by the origind data collector?

» Isthere sufficient documentation to verify that the data have been collected and reported
according to these procedures?

* Isenough information provided to dlow a potentia user to determine the quality and limitations
of the data and whether the intended use of the data is appropriate?

* Arethedataof sufficient quality to attain DQOs, DQI acceptance criteria, and other
measurement performance criteria?

ADQs entall tracing data through their processing steps and duplicating intermediate calculations. A
representative set of the datais traced in detail from raw data and instrument readouts through data
transcription or transference through data manipulation (either manualy or dectronicaly by commercid
or customized software) through data reduction to summary data, data caculations, and find reported
data Thefocusison identifying aclear, logica connection between the steps. Particular attention is
paid to the use of QC datain evauating and reporting the data set. For alarge project, a Satistica
approach may be necessary to determine a representative number of data sets to be examined.

A typicd ADQ will begin by reviewing available data from a verification test, by determining needed
missing data, and by deviang a plan for the assessment. The plan will usudly include sepsinvolving
pursuing dl available needed data, collecting it, and conducting an extengive review of the entire
collection. Verification datawill be satistically andyzed to determine whether they can be used to
obtain avdid estimate of the DQIs. Satidicd andyses of datawill include, & a minimum, the average
vaue of each parameter and its estimated uncertainty. When necessary, APCTVC or testing
organization statisticians can provide more advanced data eval uations.

The testing organization QAO prepares areport that details the results of chain-of-custody tracing, a
study of data transfer, recaculations, areview of QA data, a sudy of project incidents that resulted in
lost data, and areview of study Statistics. The report states whether these measurements alow
attainment of the DQOs specified in the GV P and the DQI acceptance criteria specified in the test/ QA
plan. The ADQ report ends with conclusions about the quality of the data and their fitness for their
intended use. The ADQ report is submitted with the verification report to the director, the QM, the
EPA PO, and the EPA qudity manager for review.

3.4.8 Corrective Action

After an assessment, the testing organization is respongble for devel oping, implementing, and
documenting corrective actions. It is critical that any necessary corrective action be timely and effective.
In some Stuations, additional assessments may be needed to verify the effectiveness of the corrective
actions. The testing organization will use a corrective action form to document any deficiencies that
require action and the resolution of them. This form will include the Sgnatures of the individua
identifying the need for corrective action and the individua responsible for implementing the corrective
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action. The problem requiring corrective action, the proposed corrective action, and the approach for
evauating the corrective action will be described.

The proposed corrective action should be reviewed by the lead assessor. This process helps ensure
that the planned actions will be effective in resolving the problem areas and deficiencies reported by the
assessment team.

The test laboratories will be responsible for the development of effective corrective actions of the
problem areas or deficiencies discovered during the assessment. They will provide a written response
to al assessment findings. Each finding will be addressed with specific corrective action sepsand a
schedule to implement them. Responses to adverse findings are required within 10 working days of
receiving the assessment findings report in accordance with the requirements of Part B, Section 4.3 of
Environmental Technology Verification Program Quality Management Plan (EPA, 2003a). The
corrective action should address the following:

Measures to correct each deficiency;

» |dentification of dl root causes of sgnificant deficiencies,

» Determination of the existence of Smilar deficiencies;

» Caorrective actions to preclude recurrence of amilar deficiencies,

» Assgnment of corrective action responghility; and

Completion dates for each corrective action.

Test |aboratories will implement corrective actions and provide requested evidence of correction. Once
such evidence is received, the technical assessment will be closed unless a reassessment is planned.

3.5 Assessment and Verification of Data Usability

Data verification will be performed by the testing organization in accordance with the quality
requirements of the test/QA plans and any needed SOPs. As part of preparing atest/QA plan, a
testing organization will develop methods to reconcile measurement data with DQOs. Usudly, the
test/QA plan will specify DQI acceptance criteriathat alow testing organization personnd to determine
during verification tests whether the DQOs will be attained at the end of the test.

Verification test results will be evauated to determine the completeness, correctness, and
conformance/compliance to these requirements. The god of the data verification is to ensure and
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document that the results are what they purport to be, that is, that the reported results reflect what was
actudly done. When deficienciesin the results are identified, they will be documented for review by the
director, the QM, the EPA PO, and the EPA quality manager. Procedures for data verification are
given in EPA's Guidance on Environmental Data Verification and Data Validation, EPA QA/G-8,
(EPA, 2002c). All vaidated data arising from the verification tests will be disclosed in verification
reports, even if the technology did not perform to the expectations of the technology provider.

QA/QC summaries will accompany regular progress reports for ongoing verification tests. QA
summaries will include quantitative assessments of DQIs such as bias, precision, and completeness.
Biaswill be determined using personnd, equipment, and spiking materia or reference materid as
independent as possible from those used in the calibration of the measurement system. Precision will be
determined from replicate measurements of the same analyte. When possible and appropriate, the
andyte will be divided in the field and will be preserved separately to assess the variability of sample
handling, preservation, and storage dong with the variability of the andytical component of the
measurement system. Completeness will be determined as the percentage of vdid data out of the
number of trials necessary to meet satistical design gods. Qudlitative satements about sampling
representativeness and comparability will be provided.

For verification reports and verification statements submitted to the director from a testing organization,
adequate QC data must be available in the submission to assess whether the DQOs and the DQI
acceptance criteria were attained. After completion of a verification test, the testing-organization QAO
will prepare the QA section of the verification report, which will describe both quditatively and
quantitetively the rdigbility and uncertainty inherent in the results. It will present the results of dl QA
activities, identify any quality problems encountered, and discuss the resolution of those problems
through corrective action procedures. The QM and the EPA quality manager will review verificaion
reports and verification statements to confirm that the verification test results are presented correctly.

The testing-organization QAO will conduct an ADQ of arandom selection of at least 10 percent of al
verification data for each verification test in accordance with the requirements of Part B, Section 4.2 of
Environmental Technology Verification Program Quality Management Plan (EPA, 2003a). The
procedures for conducting an ADQ are described in Section 3.4 and in EPA’s Guidance for
Technical Audits and Related Assessments for Environmental Data Operations, EPA QA/G-7
(EPA, 2000b). Aspart of the ADQ, the testing-organization QA O determines whether QC data attain
DQI acceptance criteria and reconciles measurement data with DQOs. The ADQ report is submitted
with the verification report for the director, the QM, the EPA PO, and the EPA quaity manager to
review.

3.6 Record Keeping and Data Management
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GVPswill be retained by APCTVC for aperiod of not less than seven years after the find payment of
the assi stance agreement in accordance with the requirements of Part A, Section 5.3 of Environmental
Technology Verification Program Quality Management Plan (EPA, 20033). Test/QA plans aso
will be retained by APCTVC for aperiod of not less than seven years after the final payment of the

ass stance agreement. The director is responsible for establishing procedures to securely store these
documents.

Any SOPs, any raw data (electronic and printed) collected during verification tests, and any
cdculations or documents (including verification reports and verification satements) derived from such
datawill be retained by testing organizations and/or by APCTVC for a period of not less than seven
years after the fina payment of the assistance agreement in accordance with the requirements of Part A,
Section 5.3 of Environmental Technology Verification Program Quality Management Plan (EPA,
2003a). These data, cdculations, and documents will be clearly identified by verification test, date,
observer/author, and originating test laboratory. The test leader and/or the director are responsible for
establishing procedures to securely store these data, calculations, and documents.

Any project reviews and assessment reports that are generated by the testing organizations or by
APCTVC will be retained by the originating organization for a period of not less than saven years after
the find payment of the ass stance agreement in accordance with the requirements of Part A, Section
5.3 of Environmental Technology Verification Program Quality Management Plan (EPA, 2003a).
The test leader and/or the director are responsible for establishing procedures to securely store these
project reviews and assessment reports.

Verification reports and verification statements will be retained by APCTVC for aperiod of not less
than seven years after the final payment of the ass stance agreement in accordance with the
requirements of Part A, Section 5.3 of Environmental Technology Verification Program Quality
Management Plan (EPA, 20033). All vaidated data arisng from the verification tests will be
disclosed in verification reports, even if the technology did not perform to the expectations of the
technology provider. The director is responsible for establishing procedures to securely store these
verification reports and verification statements.
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